Case presentation
=================

A 47-year-old woman affected by tubular gastric adenocarcinoma (G3) with a poorly differentiated neuroendocrine component (N:7+/31) was treated with D2 gastrectomy in another hospital.

After surgical resection, total body computed tomography scan and tumor markers (CEA, CA 19-9 and NSE) were both negative.

Three months later, the patient was admitted in our institution to begin adjuvant chemotherapy with platinum, epirubicin, 5-fluorouracil and folic acid (PELF protocol) \[[@B1]\].

After the first two administrations, she was hospitalized because of increasing nausea and vomiting that did not respond to antiemetic drugs.

During hospitalization, the patient experienced epigastric pain that did not resolve with analgesic drugs and the vomiting persisted. Mild fever (38.5°C) was present, rapidly improving after the administration of amoxicillin and clavulanic acid.

An abdominal X ray (Fig. [1](#F1){ref-type="fig"}) was performed to investigate the epigastrial pain.

![**Abdominal radiograph 24 hours later shows a marked increase of bowel distension in left hemi thorax, resulting in a compression of left parenchyma**. Descending and transverse colon is again distended. A mild fluid in the left pleural space is seen.](1755-7682-3-23-1){#F1}

The radiograph showed a moderate elevation of left hemi diaphragm associated to an intestinal air-fluid level.

Regular intestinal meteorism was absent, especially in the rectum and ascending colon.

Another radiograph was performed 24 hours later. It showed a significant increase of intestinal distension and the further elevation of the left hemi diaphragm with hypo expansion of left lung.

A moderate pleural effusion was observed in the left costophrenic angle. A urgent abdominal CT scan (Fig. [2](#F2){ref-type="fig"}) was performed that highlighted a giant air-fluid level occupying the left hemi thorax, with collapse of the lingula, the entire left lower lobe and part of the left upper lobe.

![**CT scan at sub-carinal region shows air fluid level above diaphragm, indirect sign of a bowel herniation**. Moderate dilation of esophagus is visible (arrow) with fluid stagnation in the lumen. Partial collapse of left lower lobe and fluid in the pleural space is seen.](1755-7682-3-23-2){#F2}

The remaining left upper lobe showed ground-glass opacity, induced by parenchymal congestion.

A moderate fluid was observed in the left pleural space. Marked fluid distension was seen in the ascending and transverse colon, with empty descending colon, sigma and rectum.

Coronal and sagittal multiplanar reformat (MPR) reconstructions (Fig. [3](#F3){ref-type="fig"}) confirmed abundant fluid distension of ascending and transverse colon.

![**Coronal and sagittal MPR reconstructions show abundant fluid distension of ascending and transverse colon**. In the sagittal view, tear of left diaphragm and herniation of intestinal loops are seen.](1755-7682-3-23-3){#F3}

In the sagittal view, a tear in the left diaphragm and herniation of intestinal loops were seen.

Radiological appearance was consistent with acute diaphragmatic hernia inducing a mechanical occlusion. The patient underwent urgent explorative laparotomy and final diagnosis was acute hiatal hernia with intestinal volvulus. It was probably related to a partial tear of the left diaphragmatic crus in the site of surgery, representing a late complication of partial gastrectomy. The acute herniation was likely consequence of an increased abdominal pressure, induced by vomiting.

Surgical repair of dome and crus of the left hemidiaphragm was performed. Post-surgical management showed left lung expansion, with a rapid decrease in pleural effusion.

The patient was discharged after seven days and three months later she was asymptomatic, with a normal chest X rays.

Discussion
==========

The diaphragm is a modified half-dome of musculofibrous tissue that separates the thorax from the abdomen. The thoracic side is covered with parietal pleura, and the abdominal side with peritoneum.

Four embryologic components arise during the formation of the diaphragm: the septum transversum, pleuroperitoneal folds, cervical myotomes, and the dorsal mesentery.

Injuries of diaphragm are recorded with a prevalence of 0.16-5% in blunt trauma patients.

Injuries are caused by a sudden increase in intra-abdominal or intrathoracic pressure against the fixed diaphragm.

The tears are typically large and involve the posterolateral surface of hemidiaphragm at the site of previous embryonic fusion. Injuries may occur at the central portion of the diaphragm or at the site of diaphragm attachments.

The surgical complications of conventional open surgery for gastric cancer, amply documented in the literature, are reported to be in the range of 17.4% and 46.0% \[[@B2]-[@B5]\].

Factors associated with surgical morbidity and mortality after open surgery include age, extent of lymph node dissection, combined resection, Billroth II reconstruction, duration of surgery and obesity. Major postoperative complications include anastomotic leak, pancreatic fistula, abdominal abscess and pneumonia.

Massive hiatal hernia with consequent volvulus represents a rare but serious condition that can result in intestinal strangulation. Generally, this clinical scenario is a late complication of a long-standing hiatal hernia.

In our patient, a partial surgical tear of the left diaphragmatic column induced an empty space into which the bowel herniated.

Diagnosis of diaphragmatic rupture depends on a high index of clinical suspicion and careful scrutiny of the chest X rays. In our clinical scenario we suspected an hernia because of the sudden elevation of left emidiaphragm with compression atelectasis in lower lobe and pleural effusion.
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